Introduction Traumatic myositis ossificans (TMO) is a rare condition, which can jeopardize athletic careers, especially in cases when a large ossification is formed. The aim of this paper is to present the results of treating a large TMO mass by application of physical procedures. Case outline A TMO mass of large dimensions was detected in a 13-year-old competitive athlete two months after the patient sustained a direct blow to the quadriceps. Physical treatment lasted three months. The patient was able to carry out normal daily activities and recreational sports activities without limitation eight months after the initial injury. The imaging over a five-year follow-up detected a decrease in height and width of the ossification, but also a discrete increase in its length. Conclusion Physical therapy resulted in full functional recovery, regardless of the massive ossification. The height and width of the ossification was reduced, but its length increased.
INTRODUCTION
Traumatic myositis ossificans (TMO) is defined as a non-neoplastic, extra-osseous proliferation of cartilage and bone in an area of muscle that has been exposed to trauma [1, 2] . It is a rare entity that has great clinical relevance, primarily because of malignant differential diagnosis [3] . Despite its benign nature, TMO can lead to a serious function impairment of extremities. For athletes, it represents a special problem because of prolonged absence from the sports field and the risk of compromising sporting career [4, 5] . "There are no objective criteria in the literature for a return to physical activity following myositis ossificans" (MO) [6] .
In most cases, treatment is usually conservative, with analgesics and physical therapy [5, [7] [8] [9] [10] . If surgical intervention is planned, there is general agreement that early surgery is contraindicated for this condition and that surgery should only be undertaken on mature lesions [4, 11, 12] .
In the presented case, a massive ossification was identified, which had caused severe functional impairment of the extremities in a 13-year-old active handball player. After a three-month physical therapy, an excellent functional result was achieved. Applied physical therapy is described in detail in regard to the modalities and duration of the administration of agents, and could be used for the formation of a future common treatment protocol in similar cases. The imaging five-year followup found that the length of the ossification increased, which, to our knowledge, has not been published to date.
CASE REPORT
A 13-year-old athlete was referred to an orthopedist due to pain and swelling in the femur five days after sustaining a direct blow to the quadriceps during a handball match. The examination showed discrete swelling and moderate palpable pain in the middle third of the front femoral region. The patient had a normal gait cycle and full knee range of motion with mild to moderate pain after flexion of the knee of over 90°. A standard inactivity regime and non-steroidal anti-inflammatory drugs were prescribed.
Two months after the initial injury, the patient visited the doctor walking with crutches and a prominent limp, pronounced functional deterioration, restricted mobility in the knee joint, and pain in the region of the thigh and knee. The patient reported that he had incurred repeated injuries in the same region during his stay in a sports camp, where he had trained but in a lighter training regime.
Clinical findings showed a limp, with the leg in an antalgic position, and reduction in the knee movement to a greater degree. The range of motion in the knee was 10° of flexion contracture, and 20° of maximal flexion of the knee joint (range of motion 0-10-20; the first number denotes hyperextension, the second represents any degree of flexion contracture, and the third indicates the degree of flexion of the joint). Pain during knee movement, according to a visual analogue scale, was 7. There was also hypotrophy of the thigh musculature and diffusely local pain sensitivity on palpation in the middle third of the thigh. A physical examination revealed a firm, massive, immobile mass in the anterior area of the thigh muscle. An anteroposterior radiograph of the femur aroused suspicion of a malignant process ( Figure 1 ). After obtaining a second opinion at a higher-ranking institution, thus confirming the suspicion, magnetic resonance imaging (MRI) was performed ( Figures 2 and 3 ). Based on the MRI findings, malign process was ruled out, and the diagnosis was established -TMO as a result of a repeated partial myofascial rupture. In addition to the MRI, an ultrasound was also done. Imaging revealed the greatest diameter of the mass to be 18.5 × 6 × 3 cm (length × width × thickness). The patient was then referred to physical therapy.
The physical treatment lasted three months ( Table 1 ). The goal of the physical therapy was to increase the passive and active movement of the knee joint, to improve function, reduce pain, and improve the trophic of all involved structures and tissues around the osteoma and the knee joint. The rehabilitation program was designed in eight successive treatments based on the continuous assessment of the patient to avoid pain and reflexive spasm in the thigh muscle mass, as well as to preserve the integrity of the capsular structures at the knee while overcoming capsular restriction with the aim of returning the patient, as soon as possible, to sports and usual daily activities. The imaging follow-up included X-ray, MRI, and ultrasound. After completion of the rehabilitation treatment, the patient was able to carry out normal daily activities and recreational sports activities without limitation eight months after the initial injury. After a one-year follow-up, the patient definitely decided not to accept the operative treatment. He did not resume an active sports career.
After a five-year follow-up, he had no complaints of pain or problems in his usual daily activities. He was participating in recreational (volleyball, basketball, swimming, exercises in the gym) activities without difficulties, despite experiencing pain approximately once every two months, which was associated with daily and recreational overload and weather changes, but did not impair his overall lifestyle. He had a normal gait cycle, and full knee (130° of knee flexion) and hip range of motion (active and passive). Thigh circumference in the distal, middle, and proximal third was reduced by one centimeter compared to the uninjured side.
Imaging follow-up of MO detected changes in the shape, dimensions, and smoothness of the surface of the ossification (Figures 4 and 5) . Maturation was finished after eight month and initial regression of the ossification was obvious after 15 month ( Figure 5 ). Final radiographs revealed the greatest diameter of the mass to be 19.48 cm in length, 2.82 cm in width, and 2.39 cm in thickness (Figure 6) . These results represent a decrease in the height and width, but also a discrete increase in the length of the existing mass.
DISCUSSION
Myositis ossificans is usually posttraumatic and potentially complicates hematoma formation of the muscles [2, 12] . It is common in active males, predominantly in healthy, vigorous young men. Any part of the body may be involved, but the anterior thigh is the most common site [4] . The incidence of this process ranges 9-20% in athletes who have sustained a direct blow from the body part of an opponent, most often the knee [4] .
The initial damage is followed by soft tissue swelling, which grows within one to two months into a solid, painful mass. The form is benign, and develops over a period of 12-24 months, with spontaneous maturation and partial regression [2, 4, 5, 12] .
The presented case had typical clinical features and disease course. One important characteristic sets it apart. According to its size, it is one of the largest ossifications described in the literature [5, [7] [8] [9] [10] [11] [12] [13] (Table 2) .
Data about therapy are unproven with relevant research. It may be difficult to gain a consensus on optimal management of MO. "Treatment is not required in the vast majority of cases of heterotopic ossification" [14] . Various non-operative treatments have been reported [5, [8] [9] [10] [11] . Apart from a large palpable mass, physical therapy and indomethacin have shown good results [5] . The administration of physiotherapy alone had been unsuccessful and only when the treatment with shockwaves was added did the management of MO become efficient [2] . On the other hand, extremely effective potential for the therapeutic program of acetic acid iontophoresis and ultrasound in eliminating MO has reflected in rapid recovery (after three weeks of treatment and six weeks after injuries) and a 98.9% decrease in the size of the ossified mass [15] . Similarly, all patients showed signs of functional improvement immediately after shockwave therapy. Two months after therapy, a normal range of motion and no signs of weakness were observed. Three months after treatment, 87.5% of patients resumed regular sports activities [2] . This versatility makes it clear that the gold standard has not been established.
The data from the literature are often not comparable. However, surgery is indicated in those athletes who develop a large mass of mature lamellar bone, which is painful and is associated with muscle weakness and a significant loss of joint motion [4, 11, 12] . In the presented case, the patient decided not to accept surgical intervention. Readiness for recreational sports activities was achieved eight months after the initial injury. An extremely large ossification and devastating clinical picture at the start of therapy are the main reasons for the length of the recovery in the presented case.
In most cases, there is a slight change in the dimensions of the lesion, as well as partial resorption and stabilization of the ossification after conservative management, but again, like in our case report, a full functional recovery was achieved, regardless of the ossification size [2] . The dimensions of the ossification in our report were measured with different types of equipment (MRI, X-ray, ultrasound) and therefore the change in the size of the ossification mass during the five-year monitoring period should be taken with caution. Nevertheless, it can be concluded that the height and width of the ossification mass was reduced. Increasing the length of the ossification, if not the result of measurement errors, can be the result of repeated microinjuries, which require new precise research. 
